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Abstract of JP1 1076789 
PROBLEM TO BE SOLVED: To obtain a 
cleaning method of a filter membrane module 
capable of sufficiently removing an adsorbed 
material to the filter membrane, improving 
cleaning effect, reducing the consumption of a 
liquid chemical, cleaning with the liquid 
chemical for a short time and decreasing 
cleaning cost in a liquid chemical cleaning 
process of the filter membrane. SOLUTION: In 
the cleaning method of the filter membrane 
module 1 1 for recovering the water 
permeability by cleaning the filter membrane 
module 11 degraded in water permeability of a 
membrane purifying system 10 of water with 
the liquid chemical, at least one point of time 
before and after the liquid chemical is supplied 
to the filter membrane module 11 or at the 
both point of time, a gas pressurizing process 
for pressurizing a gas from the permeation 
side of the filter membrane of the filter 
membrane module 1 at >=20 kPa to below the 
bubble point is provided for 1-5 min. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
dansages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjWhen a drug solution washes a filter membrane module and it recovers 
water penetration performance about the cleaning method of a filter membrane module, 
especially this invention recovers water penetration performance by short-time washing, and 
relates to the cleaning method of the filter membrane module in which after washing makes 
stable operation possible over a long period of time. 
[0002] 

[Description of the Prior ArfjConventionally, the cleaning method of the filter membrane module 
made to circulate through a drug solution where the pressure of a permeate liquid room and 
the pressure of an undiluted solution room are made equal is indicated by JP, 61-111 08,A, for 
example as a method of washing the filter membrane module in which the water penetration 
performance fell with a drug solution. The cleaning method of the filter membrane module 
which carries out pressurized injection of the drug solution from the penetration side is 
indicated by JP,3-77829,A and JP.4-161232.A. However, there is a problem that cleaning 
effect sufficient in the independent cleaning method of only a drug solution is not acquired. 
When a cleaning effect is insufficient, the method of increasing the amount of the drug solution 
used, or extending medical-fluid-washing time and raising a cleaning effect by the conventional 
method is taken. 

[0003]As a cleaning method of the filter membrane module which presses a gas fit from the 
penetration side, if is a technical magazine, for example. It is indicated by "film" Vol. 20 No. 5 
and p328 (1995). This is a back washing method which the gas pressed fit from the 
penetration side passes a filtration membrane in an instant, removes a blinding substance, and 
maintains filtration flux. However, since press fit of this gas is not a cleaning method in a 
chemical washing process, the adsorbate to filtration membranes, such as iron oxide and 
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manganese oxide, has the problem of being unremovabie. 

[QQQ4]Then, while this invention can perform sufficient removal of the adsorbate to a filtration 
membrane, and can improve a cleaning effect in the chemical washing process of a filtration 
membrane and reducing the amount of the drug solution used, Chemical washing can be 
performed in a short time, and it aims at providing further the cleaning method of the filter 
membrane module which can lower cleaning cost. 
[0005] 

[Means for Solving the ProblemjSn a cleaning method of a chemical washing process of a filter 
membrane module, this invention persons, Take lessons from timing of application of pressure 
to supply to a filter membrane module of a drug solution, and a gaseous filtration membrane, 
etc., and variously A result of examination, A big difference is found out to a cleaning effect by 
timing of the application of pressure, and gaseous application of pressure, and it finds out that 
a cleaning effect which took lessons from a kind of filtration membrane, combination of a drug 
solution, the number of times of an order of chemical washing, etc., and excelled for a short 
time variously as a result of examination is acquired, and came to complete this invention. 
[00Q8]Nameiy, a cleaning method of a filter membrane module of this invention, In a cleaning 
method of a filter membrane module which washes a filter membrane module in which the 
water penetration performance of a film purifying system of water fell with a drug solution, and 
recovers water penetration performance, Before supplying a drug solution to a filter membrane 
module, at the time of either of the back, or its both, a gas pressurizing process which 
pressurizes a gas from the penetration side of a filtration membrane of a filter membrane 
module with less than 20 or more kPa of pressure bubble point is established for 0.1 to 5 
minutes. 

[0007]A cleaning method of a filter membrane module of this invention is characterized by 
water being surface water. 

[0008JA cleaning method of a filter membrane module of this invention is characterized by a 
filtration membrane being ultrafiltration membrane. 

[0009]A cleaning method of a filter membrane module of this invention is characterized by a 

filter membrane module being a hollow fiber module which consists of hollow fibers. 

[001 0]A cleaning method of a filter membrane module of this invention is characterized by the 

quality of a film material of a filtration membrane being cellulose acetate. 

[001 1]moreover - washing (it abbreviates also to chemical washing) by a drug solution 

constructs a cleaning method of a filter membrane module of this invention to a kind or two 

sorts of combination, one step, or multistage chosen from among citrate, a surface-active 

agent, and sodium hypochlorite - ********** _ it j s characterized by things. 

[0012] 

[Embodiment of the Inventionjln this invention, before gaseous application of pressure supplies 
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a drug solution to a filter membrane module, it may be performed at the time of either of the 
back, or its both, but both are preferred, before supplying a drug solution. Since the blinding 
substance adhering to a filtration membrane side is removed physically beforehand and the 
cleaning effect by a subsequent drug solution is raised, it is the most desirable before 
supplying a drug solution to a filter membrane module. In the cleaning method of the filter 
membrane module of this invention, the pressure which introduces a gas from the penetration 
side of the filtration membrane of a filter membrane module is less than a 20 or more kPa 
bubble point, and is 150 or less kPa of 40 or more kPa preferably. It is because that less than 
a 20 or more kPa bubble point carried out the gaseous pressure has a cleaning effect 
insufficient for it if a pressure is lower than 20kPa here, the washing recoverabiiity made into 
the purpose will not be acquired and a pressure will give a physical damage to a filter 
membrane module above a bubble point. Although a bubble point is based also on the cut off 
molecular weight or the diameter of a pit of the construction material of a filtration membrane, 
and a filtration membrane here, for example in a cellulose acetate film with a diameter of a pit 
of 0.1 micrometer, they are about 300 kPa(s). 

[0013]ln the gas pressurizing process, when introducing a gas into the membranous 
penetration side, a gas penetrates a filtration membrane, and does not need to be extruded at 
the raw water side, and the gas should just be pressed fit in the inside of thickness from the 
penetration side of a filtration membrane. It is because a gas will invade into the inside of the 
thickness of the whole filtration membrane in a filter membrane module, and will extrude the 
blinding substance of the polluted filtration membrane, if press fit with such a gas is performed, 
so there is the feature that the inside of a filter membrane module can wash uniformly. Since a 
fluid penetrates the portion which does not have blinding like comparison of a film surface and 
cannot penetrate a blinding portion easily if a fluid (drug solution) is pressurized from the 
penetration side of a filter membrane module like the usual back wash, a blinding portion 
cannot be washed but it becomes uneven washing of a filtration membrane. 
[0014]A gas is the time currently pressurized substantially at all the penetration side of the 
filtration membrane in a filter membrane module, and arthough for 0.1 to 5 minutes is desirable 
as for gaseous application-of-pressure time (gas pressurizing process), when a cleaning effect 
and efficiency are taken into consideration, it is for 0.5 to 2 minutes preferably, it is because 
there will be little improvement in the effect of washing and washing efficiency will fail, if a gas 
does not fully spread round a blinding portion in less than 0.5 minute, but the effect of washing 
of a blinding portion is not enough and it exceeds 5 minutes having carried out gaseous 
application-of-pressure time here for 0.5 to 5 minutes. 

[0015]A!though the filtration membrane in particular of the filter membrane module of this 
invention is not limited, there are a micro filter, ultrafiltration membrane, a nano filtration film, a 
reverse osmotic membrane, etc. in a micro filter, since a gas may pass a filtration membrane if 
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a gas is pressurized from the penetration side, uniform washing becomes difficult. In a nano 
filtration film or a reverse osmotic membrane, the diameter of a pit of a filtration membrane is 
too small for a gas to invade into the inside of the hole of a filtration membrane, and sufficient 
cleaning effect is no longer acquired. Therefore, as a filtration membrane of this invention, 
ultrafiltration membrane is preferred. Cuts off molecular weight are 10 3 - 10 6 , and 
ultrafiltration membrane means here the filtration membrane whose diameter of a pit is 1-100 
nm. 

[0016]As the quality of a film material of the filter membrane module of this invention, although 
there are polymers, such as poiyether suiphone, a polyacrylonitrile copolymer, and cellulose 
acetate, especially cellulose acetate is preferred. 

[0017]As a film gestait of the filter membrane module of this invention, although there are a 
plate and frame type, a pleated type, a spiral type, a tubular (tubular) type, and a hollow 
filament type, a hollow filament type is preferred. When using a hollow fiber module, the 
internal pressure method which makes raw water flow inside a hollow fiber is preferred. 
[QOISJIn this invention, it can mention using the "combination drug solution" which combined 
citrate and a surface-active agent for chemical washing as a kind or two sorts or more of 
examples for performing in combination. Combining with one step or multistage means 
performing washing by the above-mentioned drug solution only once in the case of one step, 
and, in the case of multistage, it means performing washing by a drug solution several times. 
There is various combination, such as an example which is washed by ** citrate and then is 
washed with a surface-active agent as a gestait in the case of washing a filter membrane 
module in multistage using citrate and a surface-active agent, and an example washed several 
times with ** both combination drug solution. Of course, a gas pressurizing process may be 
suitably put among these washing or into order. The drug solution at the time of chemical 
washing may circulate the raw water side of a filtration membrane, and may be circulated from 
the raw water side to the penetration side. It may be made to pass from the penetration side of 
a filtration membrane to the raw water side. 
[0019] 

[ExamplejHereafter, although the example of this invention is described based on a drawing, 
this invention is not limited to the following examples. Drawing 1 is a schematic diagram of the 
filtration driving device 10 which is a film purifying system using filter membrane module 1 1 A- 
E for enforcing the cleaning method of the filter membrane module of this invention, and 
attached structure, such as a flow instrument and a pressure gauge, is omitted. In drawing 1 , 
1 1 is a filter membrane module, is five combination, and is taken as the filter membrane 
modules 1 1 A, 1 1 B, 1 1 C, 1 1 D, and 1 1 E (11 shows as a representative), respectively. The filter 
membrane module 1 1 expresses the hollow fiber module which the quality of a film material of 
the filtration membrane 1 1R is cellulose acetate, and consists of hollow fibers, each hollow 
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fiber module consists of a with 0.8 mm in inside diameter, and an outer diameter of 1 .3 mm 
hollow filament, and the membrane area of one moduie is 0.5-m 2 12 is a pre-filter and the pre- 
filter 12 removes the foreign matter in the surface water which is water supplied to the filter 
membrane module 11. 1 3 is a permeated water tank and the permeated water tank 1 3 carries 
out temporary storage of the permeated water from the filter membrane module 11.14 and 15 
are pumps. 8, 7, and 8 are opening and dosing valves. 

[0020]At the time of filtration operation, the opening and closing valve 7 is closed and is 
opening the opening and closing valves 6 and 8. The river raw water 1 which is surface water 
is supplied from the water intake pipes 16, and a foreign matter is removed by the pre-filter 12 
and it is supplied to each of the five filter membrane modules 11A-11E with the pump 14. In 
the filter membrane moduie 1 1 , river raw water is supplied inside the hollow filament filtration 
membrane 11R, water is caught through the opening and closing valve 6, and temporary 
storage of the permeated water by which interna! pressure cross flow filtration was carried out 
is carried out to the permeated water tank 13, and it is sent out from the pipe 17 as purification 
water. The raw water which was not filtered is made as [ circulate / via the circulation pipe 18 / 
through the opening and closing valve 8 / pass along and ]. Filtration of the filter membrane 
module 1 1 is cross-flow linear velocity 0.2 m/s, and is the amount filtration of steady flow of 1 .5 
m/day of setting-out filtration flux. Every 45 minutes, operation is 1 time of a rate, it establishes 
the reverse washing process which pours permeated water for 1 minute from the penetration 
side of a filter membrane moduie, and water recovery is made into 90%. At the time of back 
wash operation, the opening and closing valve 7 was opened, the opening and closing valves 
6 and 8 were closed, and the pump 14 has stopped them. And the back wash which usually 
supplies some permeated water for reverse at the penetration side of the filter membrane 
module 1 1 via the pump 15 with operation can be periodically carried out now. 
[0021](Example 1) Drawing 2 is a figure showing Example 1 of this invention, and 20 is a 
chemical washing device of the filter membrane module for enforcing the cleaning method of 
the filter membrane module of this invention. First, it explains per composition of the chemical 
washing device 20 shown in drawing 2. The liquid chemical tub which stored the drug solution 
22A for 21 to carry out a filter membrane moduie and for 22 carry out chemical washing of the 
filter membrane module, As for a pressure gauge and 27, an opening and closing valve and 37 
are filters a pressure regulating valve, and 28, 29, 30, 31, 32, 33, 34, 35, 38, 38, 39 and 40 the 
pure water tub which stored pure water 23, a pump and the pneumatic pressure cylinder for 
which 25 stored the compressed air 25A which is a gas 24, and 26. In the chemical washing 
device 20, it is made as [ press / in the penetration side of the filter membrane module 21 / by 
a predetermined pressure / the air 25A ] by opening the valve of the pneumatic pressure 
cylinder 25 and adjusting the pressure regulating valve 27, where the opening and closing 
valves 32 and 39 are closed. It is possible by making open the opening and closing valves 29, 
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30, 33, 34, 35, and 40, and making the pump 24 drive by making close the opening and 
dosing vaives 28, 31, 32, 38, 38, and 39 to circulate the drug solution 22A in the liquid 
chemical tub 22, and to carry out chemical washing of the filter membrane module 21 . After 
discharging the drug solution 22A by making the opening and closing valve 28 open further 
after circulation washing, The opening and closing valves 31, 29, 33, 34, 36, 32, and 40 are 
made open, the opening and closing valves 30, 28, 35, 38, and 39 are made dose, the pump 
24 is worked, and it is made as [ measure / the pure water penetration flux for searching for a 
recovery factor ]. 

[0022]ln this example, pure water penetration flux first attached to the filter membrane module 
1 1 five of filter membrane module 1 1 A-E which has 8.4 m/day pure water water penetration 
capability in the filtration driving device 10 in drawing 1 . And water was taken in from the water 
intake pipes 18 of the filtration driving device in the river raw water (surface water) 1 of the 
river lower stream, and filtration operation was started. Filtration operation is internal pressure 
cross flow filtration (cross-flow linear velocity 0.2 m/s) which supplies raw water inside a hollow 
fiber. 

It carried out by the amount filtration of steady flow of 1.5 m/day of setting-out filtration flux. 
Operation established once the reverse washing process which pours permeated water for 1 
minute from the penetration side of a filter membrane module every 45 minutes, and made 
water recovery 90%. While a filtration membrane becomes dirty with the foreign matter in raw 
water and getting it clogged with this amount filtration operation of steady flow, filtration 
pressure increases gradually, and both five filter membrane modules reached 100kPa about 
eight months after the start up, and it became impossible for filtration pressure to continue 
operation. These five filter membrane modules 11A-11E are removed from the filtration driving 
device 10, Replace with the filter membrane module 21 of the chemical washing device 20 
shown in drawing 2, and it attaches in order, When pure water was penetrated by 100kPa 
application of pressure to the filter membrane module 1 1 and pure water penetration flux was 
measured, all are 1.3-1.8 m/day, and the water penetration performance fell remarkably from 
the 8.4 m/day pure water penetration flux before operation. 

[0023]Subsequently, the filter membrane module 11 after the above-mentioned operation was 
washed. First, the filter membrane module 11 A (1.5 m/day pure water penetration flux) after 
operation, It attached instead of the filter membrane module 21 of the chemical washing device 
20 shown in drawing 2 , and the air 25A which adjusted the opening and dosing valves 32 and 
39 from the pneumatic pressure cylinder 25 to pneumatic pressure 50kPa by the pressure 
regulating valve 27 in the state of close was pressed fit in the penetration side of the filter 
membrane module 21 for 1 minute. That is, the gas pressurizing process was established. 
Subsequently, the opening and closing valves 28, 31, 32, 36, 38, and 39 are made dose by 
making open the opening and dosing valves 29, 30, 33, 34, 35, and 40 for chemical washing, 
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After having made the pump 24 drive, having circulated the aqueous-citric-acid solution (1wt%) 
in the chemical tank 24 for 30 minutes so that the average linear velocity in a film surface 
might serve as 0.5 m/s, and carrying out chemical washing of the filter membrane module, the 
opening and closing valve 28 was made open, and the drug solution was discharged. Then, 
like the above, when the pure water penetration fiux of the filter membrane module 1 1 A was 
measured, it is 8.3 m/day and the outstanding cleaning effect of recovering even to the 
penetration flux before operation mostly was able to be acquired. 
[0024]{Example 2) In Example 2, the filter membrane module 1 1 B (1.8 m/day pure water 
penetration fiux) to which the water penetration performance fell by the amount filtration 
operation of steady flow was attached instead of the filter membrane module 21 of the 
chemical washing device 20 shown in drawing 2 using the filtration driving device 10 in 
Example 1. And before pressing air fit in the penetration side of the filter membrane module 
1 1B, after circulating an aqueous-citric-acid solution (1wt%) for 10 minutes and washing it, the 
air 25A of 100kPa is pressed fit in the penetration side, the penetration side of the filter 
membrane module 1 1B was contacted on interspace mind 25A for 1 minute (namely, gas 
pressurizing process), simultaneously the drug solution 22A was discharged. And the 
aqueous-citric-acid solution (1wt%) was again circulated for 10 minutes, the filter membrane 
module 1 1 B was washed, and the drug solution was discharged again. That is, it washed 
combining one kind of drug solution to two steps before and behind the gas pressurizing 
process. When the pure water penetration flux of the filter membrane module 1 1 B was 
measured after that, it is 8.0 m/day and the outstanding cleaning effect that medical-fluid- 
washing time was recovered to 95% of the penetration flux before operation in comparatively 
short time for about 20 minutes was able to be acquired. 

[0025](Example 3) In Example 3, the filter membrane module 11C (1.6 m/day pure water 
penetration flux) to which the water penetration performance fell by the amount filtration 
operation of steady flow was attached instead of the filter membrane module 21 of the 
chemical washing device 20 shown in drawing 2 using the filtration driving device 10 in 
Example 1 . And the air 25A of pneumatic pressure 50kPa was pressed fit from the penetration 
side of the filter membrane module 1 1C in the state of close, and the opening and closing 
valves 32 and 39 were contacted to the penetration side of the filtration membrane 1 1R by 
interspace mind for 1 minute (.). Namely, the opening and closing valves 27, 31, 32, 35, 36, 
and 40 are made close after a gas pressurizing process by making open the opening and 
closing valves 28, 29, 30, 33, 34, 38, and 39, The pump 24 was made to drive and the press fit 
penetration of the 1wt% solution of the surface-active agent (URUTORAJIRU#53, the Henkel 
KGaA Hakusui-Sha make) in the liquid chemical tub 22 was carried out for 1 minute by 
pressure 100kPa from the penetration side of the filter membrane module 11C. And the drug 
solution was discharged. Then, when the pure water penetration flux of the filter membrane 
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module 1 1C was measured, it is 7.8 m/day and the outstanding cleaning effect of recovering to 
about 90% of the penetration flux before operation was able to be acquired. 
[0026](Comparative example 1) In the comparative example 1, the filter membrane module 
1 1 D (1 .3 m/day pure water penetration flux) to which the water penetration performance fell by 
the amount filtration operation of steady flow was attached instead of the filter membrane 
module 21 of the chemical washing device 20 shown in drawing 2 using the filtration driving 
device 10 in Example 1. And the drug solution was discharged, after circulating the aqueous- 
citric-acid solution (1wt%) for 30 minutes like Example 1 as a drug solution and washing the 
filter membrane module 1 1 D, without pressing air fit in the penetration side of the filter 
membrane module 11 D. Then, when the pure water penetration flux of the filter membrane 
module 11D was measured, it is 5.6 m/day and medical-fluid-washing time was required for 
about 30 minutes, but 65% and washing recoverability of the penetration flux before operation 
were remarkably low. 

[0027](Comparative example 2) The filter membrane module 11 E (1.6 m/day pure water 
penetration flux) to which the water penetration performance fell by operation was attached 
instead of the filter membrane module 21 of the chemical washing device 20 shown in drawing 
2. And it washed like Example 3 by carrying out the press fit penetration of the 1wt% solution 
of the surface-active agent (URUTORAJIRU#53, the Henkel KGaA Hakusui-Sha make) in the 
liquid chemical tub 22 for 1 minute by pressure 100kPa from the penetration side of the filter 
membrane module 11E, without pressing air fit in the penetration side of the filter membrane 
module 11E. And the drug solution was discharged. Then, when pure water penetration flux 
was measured, it was 4.3 m/day and 51% and washing recoverability of the penetration flux 
before operation were remarkably low. 
[0028] 

[Effect of the Invention] As mentioned above, as explained, in this invention, a gas pressurizing 
process is suitably provided in the chemical washing process of a filter membrane module. 
Therefore, whiie being able to act as Kougami of the cleaning effect of a filter membrane 
module remarkably and being able to reduce the amount of the drug solution used, cleaning 
cost can be substantially lowered by the ability to perform chemical washing in a short time. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the .drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]The schematic diagram of the filtration driving device using the filter membrane 
module for enforcing the cleaning method of the filter membrane module of this invention 
[Dra wing 2]The schematic diagram of the chemical washing device of the filter membrane 
module for enforcing the cleaning method of the filter membrane module of this invention 
[Description of Notations] 

I River raw water, surface water (water) 

10 Filtration driving device (film purifying system) 

I I Filter membrane module (hollow fiber module) 
1 1 R filtration membrane (hollow fiber) 

22A Drug solution 
25A Air (gas) 
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DRAWINGS 
[Drawi ng 1] 
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CLAIMS 

[Claim(s)] 

[Claim 1]ln a cleaning method of a filter membrane module which washes a filter membrane 
module in which the water penetration performance of a film purifying system of water fell with 
a drug solution, and recovers water penetration performance, A cleaning method of a filter 
membrane module characterized by establishing a gas pressurizing process which pressurizes 
a gas from the penetration side of a filtration membrane of a filter membrane module with less 
than 20 or more kPa of pressure bubble point for 0.1 to 5 minutes at the time of either of the 
back, or its both before supplying a drug solution to a filter membrane module. 
[Claim 2]A cleaning method of the filter membrane module according to claim 1 , wherein water 
is surface water. 

[Claim 3]A cleaning method of the filter membrane module according to claim 1 or 2, wherein a 
filtration membrane is ultrafiltration membrane. 

[Claim 4]A cleaning method of a filter membrane module given in any 1 paragraph of claims 1- 

3, wherein a filter membrane module is a hollow fiber module which consists of hollow fibers. 
[Claim 5]A cleaning method of a filter membrane module given in any 1 paragraph of claims 1- 

4, wherein the quality of a film material of a filtration membrane is cellulose acetate. 
[Claim 6]washing by a drug solution constructs to a kind or two sorts or more of combination, 
one step, or multistage chosen from among citrate, a surface-active agent, and sodium 
hypochlorite - ********** a cleaning method of a filter membrane module given in any 1 
paragraph of claims 1-5 characterized by things. 
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